Heterogeneity of keratin expression in mouse mammary hyperplastic alveolar nodules and adenocarcinomas.
The keratins and other cytoskeletal proteins expressed by normal, preneoplastic, and malignant mammary tissues in BALB/c mice and by cells in primary cultures established from these tissues were analyzed and compared. The preneoplastic lesions were hyperplastic alveolar nodules (HAN) derived originally from mice treated by hormonal stimulation (D2), exposed to a chemical carcinogen (C4), or spontaneously expressing mouse mammary tumor virus (CV2) and maintained by serial transplantation. All tumors were mammary adenocarcinomas which developed as primary neoplasms from the HAN outgrowth lines. Cytoskeletal extracts were prepared from the tissues and cultured cells and subjected to two-dimensional polyacrylamide gel electrophoresis. Comparison of the major polypeptides in the normal and abnormal tissue extracts revealed considerable similarities in the cytoskeletal profiles. Three basic and seven acidic polypeptides ranging in molecular weight from 40,000 to 90,000 were regularly identified. However, notable differences were also found. A Mr 55,000 keratin (IEF 55) was prominent in one HAN, the D2, and all tumor tissues but not in normal gland. Likewise, a Mr 46,000 polypeptide (IEF 46), which has been tentatively identified previously as a keratin, was absent in normal epithelium but present in all abnormal tissues except the C4 and CV2 HAN. A Mr 58,000 polypeptide (NEPHGE 58) was not detected in normal gland or the C4 lesions but was found in all other abnormal tissues. The overall pattern of polypeptides in cytoskeletal extracts from normal and abnormal mammary cells in primary culture resembled that of the corresponding tissue but also had important differences. In all cell cultures, IEF 46 and IEF 55 were major species, while the larger and more basic components were markedly reduced. A Mr 56,000 polypeptide (NEPHGE 56) was detected only in C4 HAN and C4 and CV2 tumor cells. Trace or small, variable amounts of a Mr 57,000 basic keratin (NEPHGE 57) were present in normal and D2 tissues and cultured cells. NEPHGE 57 was dramatically increased in C4 and CV2 tissues and cultured cells and may be related to expression of squamous metaplasia and keratinization which are characteristic of these lesions. Although production of IEF 46 and IEF 55 may be associated with neoplastic progression of mammary epithelium, particularly in vivo, the association is not exclusive since normal cells express these polypeptides when grown in primary culture. In addition, correlations between altered keratin expression and the mode of induction of the mammary lesions were not obvious.